MAJOR DISASTER TYPES

gineers and the U.S. Geological Survey undertook limited
field and laboratory testing. These original investigations con-
tributed to an understanding of the Buffalo Creek Flood. The
study presents a comprehensive view of the failure with e&-
sential data integrated from many sources, and an analysis of
the failure based on a thorough program of subsurface ex-
ploration and sampling, field and laboratory testing, and en-
gineering analyses-
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6.0016,     A   STATISTICAL   SUMMARY   OF THE  CAUSE
AND COST OF BRIDGE FAILURES

F.F. CHANG, Fed. City College, Graduate School, Washington,
District of Columbia 20001

Abstract: The report presents a statistical summary of the cause
and cost of bridge failures based only on a review of damage
reports in the FHWA Emergency Relief files for major floods
that have occurred during the last few years, As was an-
ticipated, these reports yielded very limited reliable data, so
the dollar projections must be viewed accordingly. The
general trends, however, should serve as guideline for future
research in related areas. Of 383 cases, 14,9 percent re-
ported damages to tlie superstructure, 24,5 percent to the
pier, and 71.8 percent to the abutment; in 43,2 percent of
the cases, the damage extended to the approach roads. In
341 cases where the causes of failure were either slated in
the original files nr theorized by the reporter, only 6.9 per-
cent of the failures were attributed to riverbed changes (ag-
gradation and degradation), 29.6 percent were attributed to
vigorous change in flow, 38.8 percent to flowpnth deficiency,
20 percent to floating debris, and only 4.7 percent to struc-
tural deficiency.
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6.0017,     UPPER   MISSISSIPPI   RIVER   COMPREHENSIVE
BASIN   STUDY   -   VOLUME  V,  APPENDIX  1  - FLOOD
CONTROL.

UNKNOWN, Upper Miss. Riv. Comp. Comm,, Chicago, Illinois
Abstract: The analysis of floods, flood damage and criteria for
flood plain development and flood control programs is given
for the Basin, based on an evaluation of geographic,
hydrologic and economic factors of flood plain use and
development, corresponding average annual flood damages
and projections of increased flood plain value, technological
research, and information essential to an action program for
flood control. Waterborne commerce is directly related to
the investments of private industry in terminal and transport
equipment and the improvement in the design and operation
of the equipment. The commercial navigation needs in the
Basin were determined by an analysis of existing and future
watcrbornc commerce on the Upper Mississippi River
System. Nine commodity groupings were used.
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6.0018,      URBAN   GROWTH,  RUNOFF,   EXTERNALITIES,
AND INCOME DISTRIBUTION  EFFECTS IN RALSTON
CREEK WATERSHEDS

J.R. BARNARD, Univ. of Iowa, School of Liberal Arts, Iowa

City, Iowa 52240
The  proposed   research   project will investigate physical and

economic   aspects  of urban growth   in   a  local watershed,

6.0021,

Although urban growth is generally guided by land use zon-
ing with the intent of preventing negative externalities, urban
growth may alter the frequency and magnitude of flooding

and generate negative externalities.

The specific objectives of this research are to: 1. Determine the
impact of urbanization upon flooding frequency and mag-
nitude and to determine watershed hydrological response as a
function of urbanization parameters. 2. To delineate flood
hazards attributable to urbanization and to predict increased
flood hazards. 3. Questionnaire survey of residents and pro-
perty owners along Ralston Creek will be taken. Estimation
will be made of recent flood damages and changes in proper-
ty values as a result of changes in flood hazard. 4. To deter-
mine the income distribution effects associated with the
negative externality of urban growth, increased runoff, flood
damage, and changes in property values to residents. 5. To
analyze the efficiency of the property market over time to
determine the effect of increased flood hazard on property
values.
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6.0019,     THE GENERATION OF FLOOD DAMAGE TIME
SEQUENCES

J.P. BKEADEN, Univ. of Kentucky, Water Resources Institute,
Lexington* Kentucky 40506

Abstract: There is a need in water resources planning to
develop a procedure for determining the time pattern in
which flood damages occur as a function of the rise and fall
of the flood hydrograph, The widely- used approach for esti-
mation of flood damages does not take into account the fact
that the frequency of the annual flood peak may not be the
same as the frequency of the total annual flood control
storage or for estimating the average annual damages for use
in formulation of alternative flood control schemes.

Pub.   1973:   159p.,   NTIS  No,  PB-227   216/9.;   PC   $5.00  MF

$1.45.
SUPPORTED BY    U.S, Dept. of Interior - O.W.R.T.

6.0020,     FLOOD OF JULY   17,   1972   IN  GALLUP,  NEW
MEXICO

LA. WAITE, U.S. Depl. of the Interior, Geological Survey, Al-
buquerque, New Mexico 87106

Abstract: On July 17, 1972 severe flooding occurred in Gallup,
N.M. An isolated storm approximately nine miles east of Gal-
lup covering 20 of the 558 square miles drained by the Puer-
co River was responsible, Floodwaters reached a peak gage
height of 15.3 feet and peak discharge of 1200 cubic feet per
second at the crest-stage gage located on the Puerco River in
Gallup. Floodwaters damaged 120 residences, 48 businesses,
and 11 public buildings and facilities. Total damages were
estimated at $1,293,000. Gallup was declared a disaster urea
by Governor Bruce King on July 20, 1972 and by President
Richard Nixon on August 1, 1972.
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6.0021,     METEOROLOGICAL      AND      HYDROLOGICAL
ANALYSIS OF THE AUGUST 27-28, 1971. NEW JERSEY
FLOOD

H.S. GROPER, U.S. Dept. of Commerce, Weather Bureau,
Garden City, New York I 1530

Abstract: The paper describes the meteorological patterns that
produced the combination of heavy rains in August 197 I that
resulted in record floods in New Jersey. Daily and hourly
precipitation data and selected recurrence frequencies of
rainfall amounts are tabulated. History of previous heavy

6-71
